A novel approach to the solution of the long-standing problem, called 0.7 anomaly in quantum point contact, is proposed. It is based on fundamental principles of quantum mechanics and can explain all main properties of the anomaly.
Introduction
Apart from usual quantization steps in the conductance of 1D systems, equal to G 0 = 2e 2 /h [1] , an additional plateau-like feature appears at a fraction of about 0.7 below the rst conductance step in GaAs-based quantum point contacts (QPCs) [2, 3] . Despite a huge number of research works devoted to this anomalous feature, its origin remains still unclear [4] . Here, an unique explanation of this anomaly is proposed, which relies on the fundamental principles of quantum mechanics: superposition and interference of (spin) states.
Superposition and interference
Any spin state (spin conguration) of an electron can be represented as a spinor
where θ and ϕ are the angles of the spherical coordinate system.
Principle of quantum superposition claims that any physical system such as an electron exists partially in all its possible states simultaneously, as long as it is not being observed. In the absence of a magnetic eld, all spin congurations are equally probable. The superposed spin state of an electron can be then written as |ψ = C i |ψ i , where the summation is over all possible spin congurations, and C is a normalization factor.
Probability of nding an electron in this state is
The second sum in the bracket results from quantum interference between the dierent spin states. Because of innite number of those states, the summations should be replaced by integration over the surface of a unit sphere.
Applying that, one nds P s = |C| 2 (1 + I), where the calculated interference term I = 0.36. * e-mail: figiel@ifpan.edu.pl While an electron is being observed, the interference term vanishes. Then one has to sum probabilities instead of probability amplitudes, similarly as in case of double-slit interference. The ratio between probability of nding an electron when it is subject to observation, P o , and that when it exists in the superposed state, P s , is κ = P o /P s = 0.73. Requiring that the electron under observation should be fully localized within the constriction, ∆x ≤ L, one nds, after some manipulation, a relation that limits the bottom temperature allowing the occurence of O-regime kT ≥ µ 2π .
The transition from S-to O-regime has to be accompanied by a depression in the conductance of QPC from G 0 to κG 0 . Thus, just after opening the conducting channel in the constriction its conductance is κ (2e 2 /h), and only when the chemical potential exceeds a critical value, the conductance reaches its normal magnitude 2e 2 /h.
This critical value is gradually reduced as the temperature drops below some level, and eventually a single conductance step at G 0 is only observed. The calculated value κ = 0.73 is close to the fraction 0.7 characteristic of the observed anomaly.
Summary
The proposed model has the following advantages over those proposed hitherto: it predicts numerically the fraction of G 0 characteristic of the anomaly, explains the disappearance of the anomaly at the lowest temperatures, predicts its vanishing with growing length of the constriction, and treats on equal foots both the n-and p-type channels.
